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(57) Abstract 

In a game system such as a television game system, a television game machine main unit includes a protocol controller and each 
game operation device connected to the television game machine unit via a serial port also has a protocol controller. The television game 
machine main unit when connected to a game operation device which has a unique identifier, combines a communication protocol that 
transmits and receives data for each character with a communication protocol which transmits or receives data for two or more characters in 
a row and switches the communication protocol which corresponds to that game operation device based on the identifier thereof to minimize 
the amount of information required between the television game machine main unit and the game operation device. 
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2tcig^^nTi^^4^^^^^^tc--g(L/ci:W^^n/c^'&tc(iXT-'yys P 
7 Otc^fTL. n-^VKUv^X^ 1 2tc^^^nTl/^^4^-^^^^?ScO'r^— 
JaaLTO>55:t^^*iJ^^nfc^-&tCiiXT-'yyS P 6 7 (cMoTBftf^^lSO Jg-T 

o 

XT^^y ys P 7 OtCfe^/^T. F I F O =i > h a — ^ 1 8 (is DMAn>hD — 
1 7tCjWLTU~ KF I F O 2 Ot^^^^^V 1 6 D M A S^R^tT^ o XT' 
^y^S P 7 UC4ol/^T. DMAn>hD— ^ 1 7Ci. FIFOnvhD— ^18 
^/I^LTU-KF I F0 2 0:6>6Sm-r'-^^^^tbL. cin^;^-tU 1 StcIn 
}MLT^S^;<^U 1 6tc#^iXS-l±§o ^ LTX-r-Y ^X U-v^X^ 1 4 tc^ff 

—^<D^nmtmTLrcct^^'ry^^^t>'^iL'Dctt^^^ >-^xhcpu i oti> 

2tCi^oT4[lJl^)^7-r§o 

S*;jcOX7^^yy S P 8 OcD:^^coXT-^y ys P 8 1 tc*50>T> h-^:y>^— /^3 3ti 
O-r^-^^^SftLfc^W^L/'c^'a'tctiXT-^yys P8 2ti:5^?TL. SflLTO^ 
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3 3(i. ^{ix-^^v^UZyl/^^L. cn^D P L L 2 SiC^m-r^o DPL 

tttc. An^hn— ^ 3 A to I Dm^mK^lhL. cn^^-r-r— i 5^0^ 

-Y^>'^""Tv"JZ;l/^j^LTh^>S/-/^3 Sicmtbir^o h^>iy—^'^3 3ti 

. ctOi/U7;Ufi^^Siftfi^tc^^LT7^i^i£y-i^^*{*2{cJMfit^ x 

T^^yys P8 4{C*5l^T. h^Vv'-z^S 3ti> 2 ^ BCDx— ^^§11 

XT^^y^S P 8 5tc^3l/>T. i^ri^hn— ^3 Aii:. ^{fx— ^^h^> 
i/— /^3 3. DPLL23. h3;l/n> hD— 2 1 RtfF I F On> ha 
-^3 2^|i[g:^y>LT';-KF I F02 Otci^tBL. §{1^=^-^^ U - K F I F 
02 0tC»^^Oo C(?:)^^7'n hu — 5^ 2 1 XT--r^XUS>^X 

S P8 6{C*5l/^T. 3>hci — PU 3 0(i. X-r-r^J^XUi/X^ 1 4(7D>^^ 
^>!)^^{kbrccl^;gr«^m*r^i:. F I F0=i>hn-^3 2^y)'LTU-KF I 
F02 0:6>^ 1 ^^r'y^^^co^m'f-^^m^m't, ^ LTn V h a-^ C P 

^F I F On>hn— ^3 2^/>LT'^-r h F I FO 1 9 tCi^tU LT^^-^-Y h 
F I F O 1 9{i:»^3^tyo 

XT^^yT'S P 8 7tC*5l^r. :3>hD— P U 3 Oii. h a— ;l/U>^X 
^ 1 3tC3^«or^S&:&tg7n-r§o X-r^y/S P 8 8tC^i/^T. h^i/l/zi^h 
P— ^2 1 (i. igfiffl-r'-^^F I F 03>ha-^3 2^/rLT^-r h F I F 

mmr^o x-r^y^^s P8 9t£::fei/-T. sff urcT'-i$?o::^^^^<5??s*'«3-7> 
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ys P 8 SfCi^oTKit^J^Oig-To 

ccTa*^^fi/il^^§fl^-~ Ktcj;^ii{ixf-*y y (SP i 0) tcfcct^M 

Uld'y-ixil*{*2tcfett^4aa^|i|Mtcoi>Tltt0^'r§o ^»]^07.T-^yys P 1 
0 0 (D:k(D 7. f-y-fS P 1 0 1 tCfcl^T. tHT. h C P U 1 0 1 dlCi^ 
ftT=^— ^^S^i^Cyo XT^^y^S P 1 0 2(c*5i^T. T^XhCPUlOti. iM§ 

XT-'yyS P 1 0 3tcfet^T. h C P U 1 Oii. ilft^— K^iSl^iMfi/ 

;&zi-T>KUS/'X^57 1 2tC»tiitro cnil^tC h C P U 1 0 ti. ffljxtf 
4:^'V^<:7^0-r*-^^i^ftL/c:tts 84^-v^^^(^-r-^^§{i-r^^o^-5ii 
FU^/X^ 1 2tcI§^-r^o X-r^yy S P 1 0 4 tCfeO^T. t^X 
hCPU 1 Oti. >"JT;UilfiCD^f*^:=i>'hD— ;l/U>^X^ 1 3(C»^^^. 

X-r^y^S P 1 0 SfCfcl^T. F I F O 3 > h ^ 1 8 ii. DMA^i^ha 
— ^ 1 l\cni.X^^ h F I FO 1 9^^7)DMAi|3}c^fT^o 
X-T^^y^S P 1 0 6tC^V^T. DMAn>hn— ^ 1 7 (i. p<^U 1 6?^^ ^4 4^ 

FO 1 9lC#^jACfo Xx^y/S P 1 0 7tC*5l^T. T^n h n;l/=i > h n— 2 
Ui. F I FO=i>hn — ^ 1 8^:rrLT^-r h F I FO 1 9 T^j^eiMflT^-^^ 

XT-^y^S P 1 0 8*c*5i/^T. -/a hn;l/:n>hn— 5 2 Ui. A^^^^^ 
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T^^yys P 1 0 9{C4ol/>T. y'U\f:y-L.m^i^2(f±. y-An>hD-^3A 
*^^>Ifi^nT^/c:T=^-^^h^>v-/^-trU^^2 2 tc:<t oT§<i CtD§ 
(It^-^^DP L L 2 3. K > h n-^ 2 iRtf F I FOnvhn- 

V 1 8^/rLTU - KF I F O 2 0 (ci^tB-T ^ C ^ J; 0 . §fif"-^^U-F 

Xx>yys P 1 1 0^c:^oU^T. -/D h=i;b=i>hn-'^2 1 ti. 8^^^^i5? 

ftailA'^^TL/c^W^^n/cii^tC^iXv^'yyS P 1 1 UCS^tTb. Sfi*^S?7 
LTi/^?5:i/^<!::4^U^^n/clt^(C(i:X-r'yyS P 1 0 9 icm-Drmi'^^mO'Mfo 
X-T^^y^S Pill tC^l/^T. F I F03>hD— ^ 1 8fi. DMA:=i>hn — 
^ 1 7lC*fLTU — KF I F 0 2 0:6^6p«^»J 1 6 ^<OD M A^AR^tT-9o 

XT^^yys P I 1 2(c*5l/^T. DMAr3>hn— ^ 17 (i. FIFOnvha 
— ^ 1 8^/^LTU— FF I F02 0 ;^)^^ 8 ^-^ ^ ^^^i'CO^fif'—^^ 1 /^^ 

C >^-^yA^3i:OC^/)^<E>. ^^XhCPUlOt*. XT--r:$?Xl^>^X^ l 

/SL;Tp/f^CD-r^-^5?«aa^rff1ir&-r^o ^tCXT-^y T'SP 1 1 3 tci^o T«aJl^*l 

^^TJcOX-r y^S P 1 2 0 cO^^cOX-r ^y ^ S P 1 2 1 {C:|3i/^T. h^Vi^— /^3 
3ti:. 7^Uey--A^*i*2*>^ig{i^nT^fc-r-^5f^4^-^^^^«ti:§fflL 
. C^O^fi-r— ^^DP L L 2 3^/M.Tyci h > h n— 5^ 2 1 laWAM 
tHT^o XT^^y^S P 1 2 2tc*5t^T. h:3;br3> ha— ^ 2 1 ti. gfST" 

^^i:W^Lrc^-&lCCiX7^^yyS P 1 23icm=Ti.. 1 4^^^^^@T'^(/^^ 
^(Ci^XT-^y/S P 1 2 4{cmJ^^o 
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Xt-'vT'S P 1 2 3tc*5i/^T. h=i;l/r!>hn-^ 2 1 (i. gfir^-^*^ 
I DUv^X^3 2tcS$iA^nri^'&;^7'rd U~^^Sgtc)l'^^^7b^§;b^fi^^^ 

0 XT-^y^SP 1 2 4^c4oO^T. ynhi3;l/3>hD— ^2 Hi:. Sffv^— 
F I F0n>ha-'^3 2^fYLrV-VF I F020(CiMmL. 

^^<J— KF I F O 2 0{C»#i^.tfo CCO^^ya hriyUnvho— ^2 Hi. 
X7^-Y^xu>>x^ 1 4 tc 1 ^^^•^^^Ot''— ^^^^^fiUfcc i:^7f^'r:7^y^ 

XT-^y^S P 1 2 5tC*5t>T. yDh=i;Un>ha— ^2 1 ti. 4^^-^^^ 

^yys p 1 2 eicWnL. ^mmmtmr LTi.^rjii^tm'^^nrzm^ici^tT.^ 

-y T'S P 1 2 1 {CjgoTiii^^liDil-ro 
Xx^yys P 1 2 etcfcl^T. PUS Oti. XT--r^XU>^X 

1 4(D:7^^j()'^^ft:LfcCi:;&1^^mL. F I FO^vho-^S 2^:rrLTU 
-KF I FOZOtt^^A^^^-'^^^^cO^mT'-^^m^tbro ^Lrnvhn 

ffif^-^^F I F0=i>ha-^3 2^:rVLT"^^ hF I FO 1 QtCiHtBLTS 
IS-^-r h F I F O 1 9 tCg^jAtyo 

X-r^y^S P 1 2 7tc4oi/^T. V h D-v C P U 3 0 ii. n^hD-;!/^^^ 
X^ 1 3tci^ffcor^1i?&^tt^-r^o XT-'yySP l 2 8(C:IoO^T. ynhn;l/3 
> hn — 2 1 ti:. ilitfflT^— ^^F I F On> ho-^ 3 2^/^LTv-r h F 

1 FOl 9?b^e^^mL. cn^ h^>i^-/^3 3^/rLTT-Ulfy-/.;^:*:<2t: 
2tci^«-r§o 

Xr-^y^S P 1 2 9tc*3t^T. T'n hn;l/n>ha— ^2 1 (i. ^MftL/c-r'— 

^c?)^-v^^^3S:^^=i-T>Fu>^x^ 1 sicm^^nri^^^^'^^^mc-n 

3 Otc^tTL. SslTbTi/^JSrV^ir^fJ^^nfcli'&tctiX'r^yys P 1 2 8ti::So 
TWft^sN^Ojg-ro XT^^yT'S P 1 3 0(Cfe^/^T. r3> h d-^ C P U 3 0 (i. 
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F I F0n>hP-^3 I F02 0 tf^^^mf-"^ ^m^lti 

o 

CCT>'N>Ki/x-j'^/»^S{f-t— KtCcfcSiifiXir^yy (S P 1 2) tc*5 

tiy-A<^2^{*2tc*5tt'5iiaa¥]&coi,>Titt9^"r^ ^^tjcoxt-^v^s p 1 4 

OcO^j^^OXT- y^S P 1 4 1 tC*5l/^T. h C P U 1 0 ti. 1 6 tci^fl 

T'—^^S^iAty, Xt^^v^S P 1 4 2tC*5V^T. ^f^X h C P U 1 0 (i. JMSff 

X7^-y ys P 1 4 3 tC:fol^T. ^"^X h C P U 1 0(i. aff-t— F^/nV Fi^x 

T'fe^C ^^nw FUv^X^ 1 2tC«^jAOo CtliltttCvtiX h C PU 1 Oti 

^e-r^<fc'5J5:ilft^f*^n'^>'FU>^X^ 1 2tC5S^-r^o 

X-r^y ys P 1 4 4 tc^oi^T. 4-^X h C P U 1 0 ti. >^ U 
>Fd-;UU>>*X^ i 3tc»^3^^. iiftor^l^^^JtS^'r^o 
XT^^y^S P 1 4 5(C*5l/>T. F I FO:3>Fci— i 8 DMArnvhn— 
^ 1 7icMLT^-f F F 1 FO 1 S^CODMAm^^^JOo Xf^^y^S P 1 4 6 
tC:}ot/>T. DMA=i>Fd-^1 7ii. ><^»J 1 6 7?)^ ^JMIf-r-^^^^m 
cn^F I FOn^Fn-^ 1 Si^C^nm-r^CtlC^O. ^iSiM{i7=-^^^-f 
F F I F O 1 9{C«^iAty^ 

Xr-^y^S P 1 4 7tcfe^/^T. F=i;V=i> Fa— ^ 2 Hi. F I F0r3> 
Fn-^ 1 8*frLT^>< F F 1 FO 1 9 *^^JMflT^-^^4^-V i^^StcHi:^^ 
ifg^ttJL. ^i5iltfix-^^F^>^^-/^-tU^^2 2^:r>LTy-A3>Fn 
-^3 AtClH^j^ilifi-r^o X-x^y^S P 1 4 8(C^5i/^T. -r U ti^y-A^:$:{* 2 
(i, y— AnvFn-^3 A;b^63gfi^nT#/cx— F-^ ^S^-z^-tr 
2 2(CcfcoT§fiL. CtOgftf^— ^^D P L L 2 3. F > F d — ^ 

2 U F I FOnVFn— ^ l 8RtfU— KF I F O 2 0 icHlgi^jMm-r S C iitc 
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cfcD. Sftf'-^^^-^^^^StcU- KF I FO 2 Otc|iIl:*S^jACf^ 

0 3^-\'^^^^^Ox-^^iM§mLT/N>Kv'X'<^^-K^^^7 
^Hi^J^^tCti. XT-^y^SPl 5 OtC^^TLTill^gfi^-KtcM^LT. 3 

4 7 (Ci^oTiftft^;^ Oil-To 

X-x^y:?'S P 1 5 O^Cfct^T. T-Utry— A<S2|s:t?^2(i. h ^ Vv'— /^-fc: 
^ 2 2tCcfcoT^-V^^^StC§fl^n/c§fix— DPLL2 3. T^O h 
3;l/n>hD — 5 2 l&OFF 1 FO=i>hn — 5 l 8^/rLT'J — FF I F02 
OtcKiSiLT. ^iSSfi-r-^J^^U-FF I F O 2 0 tc|li:;^S^iXtfo Xt^v^ 

5 P 1 5 1 tc^oi/^T. hn;bn> Fd— 5 2 i (i. nwFUv^X^ 1 2tc 

WS^n/c^'&tCfiXT-^yyS P 1 5 2(C^fTL. ^/c: 7 v ^ ^^^O-r^-:^ 
^§<lbTi/^^l^i:W^^nrcit'&(c(iX'r-yys P 1 5 Otc^oTKf^^iNI*^ 

Xx^yT'S P 1 5 2tc^(/^T. F I FOn^FD— 5 1 8ti. DMA:3>Fo 
— 5 1 7 icMLTV — VF I FO20:6^^;^^U 1 6 D M A ^aR^^t^ o X 
T^^y^S P 1 5 3ic^l/^T. DM An^Fn— 5 1 7ti. FIFOri^Fn— ^ 

1 8^/M,TU— FF I F O 2 07b^^§fl7=^— iJ^^^Jf^mU. cn^^^U 1 6 
tC$E35ibT^i^p<^U 1 6tC#f?3^^-^§o ^LTXT--r^Xl^>^X^ 1 4 1C§ 
ft7='-^$^'<DfiJ3i:6^JS|7L/cC^;&^*r:75^-7b'«TxO ;}->XFCPU 1 0 
(i. X-r--r^XU:>>'X^ 1 4;0^6±3dE(:oy5^"^^^m-r^. 1 SlcW^ 

P 1 5 4 tc^oT^Jl^j^T-r^o 
Mi/^ry— Fo— 5 3 A(c*5ttSJaii^|i|iti:4oi/>T. SlU^OXr-^y^S 
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P 1 6 06D:^J>^<OX7^'y ys P 1 6 HCfeV^T. h ^ ^v-— 3 3 fi. 

{lLfchW^Lrc^'&CCfiXT--yyS P 1 6 2tC^fTL. SffLTl^^^/^it'&tC 
(ft^iET^^r^mmt^o Xr-^y-fS P l e 2{i:fel/^T. h^Vi^-z^S 3ti. 
Sfi-r— ^^^D P L L 2 3^/^LTy^ h h n— ^ 2 1 tciMtfi-r^o 

7.r-yys P 1 6 3{c*5i/^T. T^n h > h n— ^ 2 1 ti. gif-r— 

tmc. y-A=i>ha™^3 A^I D#^^S!^ttiL. cn^ h-^V^/— /^3 

XT-^y^S P 1 6 4 {c*5i.^T. h^>>^— >'^3 3ti> 2 4^-^^^^S<7)'r-^^ 

XT- y^S P 1 6 5^C*5V^T. y— A:n>ho-^3 Ati. gflT^-^^h^ 
V->— /^3 3. DPLL23> T^n h n;l/=3 > h n— ^ 2 1 Rt>" F I FOzi>h 
2^|ii:^/rLTU-FF I F0 2 OtciMmU. gfir^^-^^ U - K F I 
F O 2 OtCg^iZ^tTo C<Oi:^yn h3i;l/a>hn-^2 Hi. X-r-T ^5? X U>>* 

ys P 1 6 6tC4ol/^T. 3>ha— P U 3 Oti. X-r-f^X bi^X^ 1 4 CD 
y^^'i^^^itLrzCt^mm-t^t. F I F Onvhn-^3 2^/M.TU-K 

CPU3 0ti:. C(?)§{if^*--^(cJ^-r^51(tfflc07=^---^^^^L. CCOjIflffl-r 
-^^F I F0:3>hci-v3 2^/r-LT'^-r h F I FO 1 9 tcaitii LT^IS*^ 
h F I F O 1 9tC#^iAtfo 

XT^^y^S P 1 6 7tc*5V^T. P U 3 0fi:> n^ha— 

X^ 1 3tc^ficorff1$S^Jg7S'r^o X-r-^y^S P 1 6 Btc^ot^T. T'n 
>hP-^2 1 fi. igfiffl-r^-^^F I F0 3>hP-^3 2^:J>LT'^^hF 
I FOl 9*^€>^^mL. cn^h^^i^— /^3 3^:n'LT7^Ubf>!f-A«2ts:{4: 
2tCiliil-r^o XT^^y^S P 1 6 9tCfct^T. zi-^VKUv^'X^ 1 3tC^^^n 
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XT^^y^S P 1 7 0{C^5l/^T. =i>ha-~^C P U 3 Oti. Sff-r'-^ ^c5^-r 
LT^-r h F I FO 1 9tcaitt5LT^iS^-l' h F I FO 1 9tCfi#jit?o X-r^y 
T^S P 1 7 1 tc^l^T. ho— P U 3 0(i. 3> h yl/Uv^X^ 1 3 
JciMfi^or^aJife^tg^'r^o Xr-^yySP 1 7 2tc*3U>T. yahn;l/n>hD— 
^2 1 ti. ilfiffl-f^-^^ F I F 0=i> hn-^ 3 2^/rLT5'-f h F I F O 1 
95b>6M^mL. cn^ h^>'v--/^3 3^/M.T7"Ulfy-A=^*:i*:2tCiMfI 

Xr-^y^S P 1 7 3(cfel/^T. h > h a— ^ 2 1 ti. iMflUrc-r— 

7 4(fCWnL. ^^TLTl/^^l.^^W^^nfcJl'a'tCiiXT'-yyS P 1 7 2tcMo 
Tiliff^gSCl^g-ro XT-^y^S P 1 7 4 tC*3l^T. 3>hn-^CPU3 0(i. 
F I FOnvhn — ^3 2^/rLTU— FF I F02 Oti^^^m'f—^^m^tii 
m^^0T^'-^^Il^j5S-ro ^jJ^tcXT-^yT'S P 1 7 5tc^oT4[iS^$l7"r^ 

o 

^S1«tghc0PBli0ii{i77^^LT^2MS/U7';bil{t^xe^^ ^{fhgfi 
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Hi. /N>'K>'x-Y^'*-Ki;aSEKj2!*-Ki:<7)ra<0^:-F^t>m^, ^ig? 
KiMt- FcD$EJM:^r&)^/^'!r>y F*{ST'^ <? S C i: A^T'# 

> Fi/x-r FS.Q'i^*5tlEKi^- F^*i*-g-t>.-l^/cp/fgC)Sfi7°a F ■=i)\^^ 

^ c i: tc J; 0 . tiiejfcw J: 3 / N > F -> X ^' ^r- F tOiHSffi^fT 
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fcm^ic-^^^ri^^fctK :^^Bmctii.mib-f. ^^yvi^jL^^^-h^tmrn: 
^m^e— k^^oPbIo^- k^*3^x-^. iiJ^iciM^- h^mnmyj^^^^^'y hrt 
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